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ROMAN SHADE 

Technical Field 



The present invention relates, in general, to a roman shade, and, more 
particularly, to a roman shade in which a ball chain is employed to rotate a shaft 
so that a reliable operation of the roman shade is ensured and a balanced state of 
cloth is maintained while the cloth is raised and lowered, and which 
constructed to prevent the cloth from sagging from its own weight so that the 
cloth can be reliably held at a desired height. 



a 
is 



Background Art 



10 Generally, window shades are divided, depending upon their designs, 

into a curtain which is folded and unfolded leftward and rightward, a blind which 
has a plurality of slats capable of being adjusted in their inclination angle, a roll 
screen which has a sheet capable of being wound on and unwound from a rotation 
roll, and a roman shade which has a cloth capable of forming folds thereon when 
15 it is raised by manipulation of a cord. 

Referring to FIG. 1 illustrating a conventional roman shade, an operation 
box 30 is provided at an end of a frame 10. In the operation box 30, a driving 
cord 25 is wound on a reel. While not shown in FIG. 1, the driving cord 25 is 
operatively connected with driven cords 22 each of which is fastened to a cloth 20 
by the medium of rings at predetermined positions. If the driving cord 25 is 
manipulated to be moved upward and downward, the driven cords 22 are also 
moved upward and downward, m this way, in the conventional roman shade, 
the cloth 20 is raised and lowered using the driving cord 25. 

However, in the conventional roman shade, a problem is caused in that, 
when the driving cord 25 is wound on and unwound from the reel to raise and 
lower the cloth 20, since portions of the driving cord 25 are overlapped one on 
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another on the reel, the cloth 20 is likely to be maintained in an unbalanced state. 

The conventional roman shade uses the driving cord 25 which is formed 
of yarn or fabric tape. In the case that the driving cord 25 is formed of yarn, 
while the cloth is raised and lowered, the driving cord 25 is apt to get entangled. 
This being the case, if the driving cord 25 is not appropriately disentangled, the 
driving cord 25 should be replaced with a new one. In the case that the driving 
cord 25 is formed of fabric tape, the fabric tape is wounded in a groove which is 
defined on a rotation gear, but the fabric tape is apt to be jammed in the groove. 

Another roman shade is disclosed in the art. In this roman shade, an 
operation box is provided at an upper end of the roman shade. In the operation 
box, a chain is wound on a shaft, so that a cloth can be raised and lowered as a 
user pulls down one or the other portion of the chain. In the prior roman shade 
employing this type of chain, when a cloth is stopped in its movement after being 
raised or lowered through manipulation of the chain, the cloth is likely to sag 
from its own weight. In consideration of this fact, in the another roman shade, 
the chain is hooked on a ring secured to the operation box so as to prevent the 
cloth from sagging. Nevertheless, in this roman shade, defects are caused in that 
the procedure for hooking the chain on the ring every time the cloth is moved to a 
desired height is bothersome. 

To cope with these defects, the present applicant disclosed in Korean 
Utility Model Registration No. 179141 a head rail for a roman shade, in which the 
driving cord and the driven cords are replaced with ball chains. The power 
transmission between the driving cord and the driven cords is converted into that 
between a rotation gear and a rotation shaft, so that the cloth can be maintained in 
25 a balanced state and entanglement between the driving cord and the driven cords 
can be avoided. Also, the present applicant disclosed in Korean Utility Model 
Registration No. 267467 an operation box for a roman shade, which is 
constructed to prevent the cloth from sagging from its own weight when the chain 
is pulled down to raise the cloth and then released. 

While the head rail and the operation box effectively solve the defects 
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caused in the conventional roman shade, it is still necessary to change a shape of 
the rotation gear, improve operational reliability of the ball chain, prevent noise 
generation while keeping the cloth from sagging, and allow the cloth to be easily 



cleaned. 



5 Disclosure of the Tnventinn 



15 



Accordingly, the present invention has been made keeping in mind the 
above problems occurring in the prior art, and an object of the present invention 
is to provide a roman shade which can maintain a cloth in a balanced state and 
prevent a cord from being entangled. 
10 Another object of the present invention is to provide a roman shade in 

which gears and ball chains are reliably operated. 

Another object of the present invention is to. provide a roman shade 
which operates with minimal noise. 

Still another object of the present invention is to provide a roman shade 
which can prevent a cloth from sagging to allow the cloth to be reliably 
maintained at a desired height. 

Yet still another object of the present invention is to provide a roman 
shade which allows a cloth to be easily replaced or cleaned. 

In order to achieve the above objects, according to one aspect of the 
present invention, there is provided a roman shade comprising: an operation box 
section for rotating a rotation gear as a driving ball chain is pulled down; a 
rotation shaft fitted into the rotation gear; a frame surrounding the operation box 
and the rotation gear and secured to a wall or ceiling; and a ball chain box section 
including an inside gear which is fitted around the rotation shaft and driven ball 
2 5 chains which are connected to a cloth, so that the driven ball chains can raise and 
lower the cloth in conformity with a rotating direction of the inside gear. 

According to another aspect of the present invention, the operation box 
section comprises a bracket having a body part and a tubular boss part which 
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projects from a surface of the body part and through which the rotation shaft 
passes; a clutch spring placed around the boss part and having large and small 
circumference regions which are bordered from each other by a pair of projecting 
ends constituting both ends of the clutch spring, so that the clutch spring is 
5 twisted to be prevented from being rotated when either one of the projecting ends 
is biased from the small circumference region toward the large circumference 
region and the clutch spring is untwisted to be freely rotated when either one of 
the projecting ends is biased from the large circumference region toward the 
small circumference region; a rotation gear having a gear body which is fitted 
1 0 around the boss part of the bracket by way of the clutch spring and possesses an 
annular configuration, a ball chain-winding part which is coupled to a surface of 
the gear body to project in an axial direction and on which the ball chain is 
wound, and a pair of spring operating parts which are formed on an inner surface 
of the gear body and positioned in the large circumference region of the clutch 
spring; a gear member for the rotation shaft, having a support part, a coupling part 
which projects from a surface of the support part and is coupled with the rotation 
shaft, and a pair of rotation preventing parts which project from the surface of the 
support part around and in parallel with the coupling part and are positioned in 
the large and small circumference regions of the clutch spring; and a cover 
2 0 detachably fastened to the bracket in a state where the clutch spring, the rotation 
gear, and the gear member for the rotation shaft are accommodated in the bracket. 

According to another aspect of the present invention, the ball chain box 
section may comprise an inside gear which is fitted around the rotation shaft, a 
driven ball chain which has balls to be engaged into grooves defined on the inside 
2 5 gear so that the driven ball chain is moved in upward and downward directions as 
the inside gear is rotated, and a ball chain box in which the driven ball chain is 
compiled without being entangled. 

Here, it is advantageous that a separation rib is formed on the body part 
around the boss part of the bracket to separate the clutch spring from the surface 
30 of the body part by a predetermined distance. 
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Also, it is preferred that a first circular rib is formed on the surface of the 
support part of the gear member to be positioned around the boss part of the 
bracket and thereby prevent the clutch spring from being moved in an axial 
direction of the rotation shaft. 

5 A groove is formed on an exposed surface of each spring operating part 

of the rotation gear, which faces the cover, and a second circular rib is formed on 
the surface of the support part of the gear member to be rotatably engaged into 
the groove. 

At this time, the second circular rib is placed radially outward of the first 
10 circular rib. 

A guide groove for guiding movement of the ball chain may be defined 
on a front surface of the ball chain box in a lengthwise direction of the ball chain 
box. 

According to another aspect of the present invention, the ball chain box 
is composed of front and rear cases, and a fastening piece which is defined with a 
ball chain insertion hole is secured to one or both of the front and rear cases. 

According to still another aspect of the present invention, one or more 
ball chain release-preventing protrusions are formed at predetermined locations 
inside the ball chain box. 

According to yet still another aspect of the present invention, Velcro 
brand hook and loop fastener strips are attached to a front surface of the frame 
and an upper portion of the cloth, which is to be brought into contact with the 
front surface of the frame. 
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Brief Des cription of the Drawing s 

The above and other objects, features and other advantages of the present 
invention will be more clearly understood from the following detailed description 
when taken in conjunction with the accompanying drawings, in which: 

FIG. 1 is a perspective view illustrating a conventional roman shade- 
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FIG. 2 is a partially broken-away perspective view illustrating a roman 
shade in accordance with an embodiment of the present invention; 

FIG. 3 is a partially enlarged exploded perspective view illustrating an 
operation box shown in FIG. 2; 

FIGs. 4a and 4b are respectively a perspective view and a plan view of a 
clutch spring; 

FIG. 5 is a partial enlarged perspective view illustrating a rotation shaft 
and a ball chain box shown in FIG. 2; 

FIG. 6 is a cross-sectional view of the ball chain box shown in FIG. 5; 

FIGs. 7a and 7b are views respectively illustrating states wherein a ball 
chain is manipulated to raise and lower a cloth; and 

FIGs. 8a and 8b are views respectively illustrating states wherein a gear 
member for the rotation shaft acts on the clutch spring to prevent the cloth from 
sagging from its own weight. 



15 Best Mode for Carrvinp Out the Invention 

Reference will now be made in greater detail to a preferred embodiment of 
the invention, an example of which is illustrated in the accompanying drawings. 
Wherever possible, the same reference numerals will be used throughout the 
drawings and the description to refer to the same or like parts. 

20 While the conventional roman shade shown in FIG. 1 and the present 

roman shade shown in FIG. 2 have a difference in their outer appearances, since 
this difference does not influence the object, construction and working effect of 
the present invention, the difference between the outer appearances of the 
conventional roman shade shown in FIG. 1 and the present roman shade shown in 

2 5 FIG. 2 will be neglected in the following description. 

FIG. 1 is a perspective view illustrating a conventional roman shade; 
FIG. 2 is a partially broken-away perspective view illustrating a roman shade in 
accordance with an embodiment of the present invention; FIG. 3 is a partially 
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enlarged exploded perspective view illustrating an operation box shown in FIG. 
2; FIGs. 4a and 4b are respectively a perspective view and a plan view of a clutch 
spring; FIG. 5 is a partial enlarged perspective view illustrating a rotation shaft 
and a ball chain box shown in FIG. 2; FIG. 6 is a cross-sectional view of the ball 
chain box shown in FIG. 5; FIGs. 7a and 7b are views respectively illustrating 
states wherein a ball chain is manipulated to raise and lower a cloth; and FIGs. 8a 
and 8b are views respectively illustrating states wherein a gear member for the 
rotation shaft acts on the clutch spring to prevent the cloth from sagging from its 
own weight. 

Referring to FIG. 2, in a roman shade in accordance with an embodiment 
of the present invention, an operation box 50 is provided at a right end of a frame 
10. A Velcro brand hook and loop fastener strip 12 is secured to a front surface 
of the frame 10, so that the Velcro brand hook and loop fastener strip 12 can be 
coupled with a complementary Velcro brand hook and loop fastener strip secured 
to an upper end portion of a cloth 20. Therefore, it is possible to detach only the 
cloth 20 from the frame 10 so that the cloth 20 can be attached again to the frame 
10 after being cleaned. 

Referring to FIG. 3, a rotation gear 70 is fitted around a rotation shaft 40, 
and ball chain boxes 110 are provided on the rotation shaft 40 at a regular 
interval. A guide groove 1 16 is vertically defined on a front surface of each ball 
chain box 1 10, and a driven ball chain 22 is inserted in the guide groove 1 16 to 
downwardly extend from the inside of the ball chain box 1 10. 

Each driven ball chain 22 is knotted to the cloth 20 at positions which are 
vertically separated one from another by a predetermined interval. A lower end of 
25 each driven ball chain 22 is provided with a ring 24 by which the lower end of the 
driven ball chain 22 is connected to the cloth 20. Accordingly, by pulling down 
one portion or the opposing other portion of the driving ball chain 25, the driven 
ball chains 22 are integrally moved upward or downward to raise or lower the cloth 
20. Each driven ball chain 22 has the same configuration as the driving ball chain 
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Referring again to FIG. 3, the rotation shaft 40, a bracket, a clutch spring 
60, a rotation gear 70, a gear member 80 for the rotation shaft 40, and a cover 90 
are detachably assembled one with another from a left end toward a right end 
The driving ball chain 25 is wound on the rotation gear 70 so that some balls of 
the driving ball chain 25 are meshed with some teeth of the rotation gear 70 
The driving ball chain 25 is formed in a manner such that a plurality of plastic 
balls are threaded on a cord at a regular interval. 

The bracket has a rectangular plate-shaped body part 51 and a boss part 
52 which projects from a center portion of a surface of the body part 5 1 toward 
the cover 90. The boss part 52 has a tubular configuration and defines an 
opening 52a through which the rotation shaft 40 passes. 

A separation rib 52b is formed on the surface of the body part 51 around 
the boss part 52 of the bracket to separate the clutch spring 60 from the surface of 
the body part 51 by a predetermined distance. A size of the separation rib 52b 
can be appropriately determined in consideration of that of the clutch spring 60. 
Due to the fact that the separation rib 52b cooperates with a first circular rib 81a 
of a support part 81 of the gear member 80 for the rotation shaft 40, the clutch 
spring 60 is prevented from being moved in an axial direction of the boss part 52. 

The clutch spring 60 has a middle portion 60a which is coiled by several 
turns and a pair of projecting ends 60b and 60c which are bent to define a 
predetermined angle between them. The middle portion 60a of the clutch spring 
60 is placed around the boss part 52 of the bracket 50 and seated on the separation 



rib 52b. 



The rotation gear 70 has a tubular gear body 71 which possesses an 
annular configuration, a ball chain-winding part 72 which is coupled to a surface 
of the gear body 71 to project in the axial direction and on which the driving ball 
chain 25 is wound, and apair of spring operating parts 73 which are formed on an 
inner surface of the gear body 71 to be spaced apart from each other to thereby 
operate the clutch spring 60. 

The ball chain-winding part 72 is formed in a manner such that balls of 
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the driving ball chain 25 can be sequentially engaged into receiving grooves 
defined on the ball chain-winding part 72. 

Also, the spring operating parts 73 function to allow the clutch spring 60 
to be rotated around the boss part 52 of the bracket when the rotation gear 70 is 
5 rotated in clockwise and counterclockwise directions by pulling down one and the 
other portions of the driving ball chain 25. To this end, the spring operating 
parts 73 are formed on the inner surface of the gear body 71 to be positioned in a 
large circumference region L of the clutch spring 60, which will be described 
later in detail. Thus, if the driving ball chain 25 is pulled down, the spring 

10 operating parts 73 rotate either one of the projecting ends 60b and 60c of the 
clutch spring 60 from the large circumference region L toward a small 
circumference region S as will be described later in detail, whereby the clutch 
spring 60 can be freely rotated around the boss part 52 of the bracket. A groove 
73a is defined on an exposed surface of each spring operating part 73 of the 

15 rotation gear 70, which faces the cover 90, and a second circular rib 81b of the 
support part 81 of the gear member 80 is rotatably engaged into the groove 73a. 

The gear member 80 for the rotation shaft 40 has the support part 81 
which possesses an annular configuration, a coupling part 82 which projects from 
a surface of the support part 81 and is coupled with the rotation shaft 40, and a 

20 pair of rotation preventing parts 83 which project from the surface of the support 
part 81 around and in parallel with the coupling part 82 and are positioned in the 
large and small circumference regions L and S of the clutch spring 60. 

The support part 81 cooperates with the separation rib 52b of the bracket 
to prevent the clutch spring 60 from being moved in the axial direction of the 

25 rotation shaft 40. The first circular rib 81a is projectedly formed on the surface 
of the support part 81 of the gear member 80 for the rotation shaft 40. 

The first circular rib 81a projects from the surface of the support part 81 
around the coupling part 82 to have a predetermined thickness. Hence, in fact, 
the clutch spring 60 is rotatably held between the separation rib 52b and the first 

30 circular rib 81a. 
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The second circular rib 81b having a larger diameter than the first 
circular rib 81a is projectedly formed radially outward of the first circular rib 81a. 
The second circular rib 81b is rotatably fitted into the grooves 73a defined on the 
exposed surfaces of the spring operating parts 73 of the rotation gear 70. Due to 
this rotatable fitting engagement of the second circular rib 81b into the grooves 
73a, even when the rotation gear 70 is rotated, the gear member 80 for the 
rotation shaft 40 is not rotated. 

Of the pair of rotation preventing parts 83 for preventing rotation of the 
clutch spring 60, one is positioned in the small circumference region S of the 
clutch spring 60 and the other is positioned in the large circumference region L of 
the clutch spring 60. 

The cover 90 is placed on an outer surface of the gear member 80 for the 
rotation shaft 40. The cover 90 is detachably fastened to the bracket in a state 
where the clutch spring 60, the rotation gear 70, and the gear member 80 for the 
1 5 rotation shaft 40 are accommodated in the bracket. 

A plurality of coupling bosses 90a and 90b for coupling the bracket and 
the cover 90 with each other are formed on opposing surfaces of the bracket and 
the cover 90. In a state wherein the coupling bosses 90a and 90b are aligned 
with each other, by threading screws through the coupling bosses 90a and 90b, 
2 0 the cover 90 is detachably coupled to the bracket. 

Referring to FIGs. 4a and 4b, the clutch spring 60 has the large and small 
circumference regions L and S which are bordered from each other by the pair of 
projecting ends 60b and 60c. When either one of the projecting ends 60b and 
60c is biased from the small circumference region S toward the large 
circumference region L, the clutch spring 60 is twisted to be prevented from 
being rotated around the boss part 52. On the contrary, when either one of the 
projecting ends 60b and 60c is biased from the large circumference region L 
toward the small circumference region S, the clutch spring 60 is untwisted to be 
freely rotated around the boss part 52. 

Referring to FIGs. 2 through 4b, as the cloth 20 is willing to sag from its 
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own weight, the cloth 20 forces the rotation shaft 40 to rotate. If the rotation 
shaft 40 is rotated by the weight of the cloth 20, the gear member 80 for the 
rotation shaft 40 starts to rotate by the medium of the coupling part 82 which is 
coupled with the rotation shaft 40. In this case, the rotation preventing part 83 
5 which is positioned in the small circumference region S of the clutch spring 60 
biases either one of the projecting ends 60b and 60c of the clutch spring 60 from 
the small circumference region S toward the large circumference region L. 
However, if either one of the projecting ends 60b and 60c is biased from the small 
circumference region S toward the large circumference region L, a twisting 
phenomenon occurs in the middle portion 60a of the clutch spring 60, and due to 
this fact, the clutch spring 60 cannot be rotated around the boss part 52. As a 
result, since the clutch spring 60 cannot be rotated, it is possible to prevent the 
cloth 20 from sagging from its own weight. 

Referring to FIG. 5, the ball chain box 110 is composed of a front case 
112 and a rear case 114 which are closely fitted with each other. The guide 
groove 116 is vertically defined on the front surface of the ball chain box 110. 
The driven ball chain 22 is inserted in the guide groove 116 to downwardly 
extend from the inside of the ball chain box 1 10. 

In each ball chain box 110, an inside gear 120 is fitted around the 
2 0 rotation shaft 40 which is positioned in the frame 1 0. 

Referring to FIG. 6, in the ball chain box 110, the inside gear 120 is 
meshed with the driven ball chain 22 as shown in FIGs. 2 and 7. That is to say, 
due to the fact that a plurality of receiving grooves each capable of receiving the 
ball of the driven ball chain 22 are defined on the inside gear 120, as the rotation 
shaft 40 and the inside gear 120 are rotated, the driven ball chain 22 is rotated in 
the clockwise or counterclockwise direction. 

Meanwhile, a fastening piece 130 is secured to a bottom surface of the 
ball chain box 1 10 and is defined with a ball chain insertion hole 132. An end of 
the driven ball chain 22 which is positioned in the ball chain box 110 is inserted 
30 into the ball chain insertion hole 132. The end of the driven ball chain 22 can be 
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inserted into and removed out of the ball chain insertion hole 132. By this fact, 
the end of the driven ball chain 22 can be easily secured with respect to the ball 
chain box 110. 

A first release prevention protrusion 140 and a second release prevention 
protrusion 142 are formed on an inner surface of the ball chain box 110 adjoining 
an entrance 150 for the driven ball chain 22, so that the driven ball chain 22 can 
be compiled in the ball chain box 1 10 without being entangled. Consequently, 
due to the presence of the guide groove 116 formed on the outer surface of the 
ball chain box 110, and the first and second release prevention protrusions 140 
and 142 formed on the inner surface of the ball chain box 1 10, it is possible to 
hold the cloth 20 parallel while preventing the driven ball chain 22 from being 
entangled. 

In Korean Utility Model Registration No. 267467 disclosed by the 
present applicant, a part which corresponds to the ball chain-winding part 72 of 
the rotation gear 70 is positioned to face the surface of the body part 51 of the 
bracket. By this fact, since the driving ball chain 25 is operated while being 
brought into contact with the surface of the body part 51, when the driving ball 
chain 25 is pulled down, noise is generated due to friction between the driving 
ball chain 25 and the surface of the body part 51. 

In this consideration, in Ihe present invention, the rotation gear 70 is 
formed in a manner such that the ball chain-winding part 72 faces the cover 90. 

Hereafter, operations of the roman shade according to the present 
invention, constructed as mentioned above, will be described in detail. 

Referring now to FIGs. 2, 6 and 7a, if one portion of the driving ball 
chain 25 is pulled down, the ball chain-winding part 72 which is meshed with the 
driving ball chain 25 is rotated to rotate the rotation gear 70 in the clockwise 
direction in FIG. 7a. 

As the rotation gear 70 is rotated in the clockwise direction, the left 
spring operating part 73 which is formed on the rotation gear 70 biases the 
projecting end 60b of the clutch spring 60 in the clockwise direction. At this 
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time, since the spring operating part 73 is positioned in the large circumference 
region L of the clutch spring 60, the projecting end 60b of the clutch spring 60 is 
rotated by the spring operating part 73 from the large circumference region L 
toward the small circumference region S. 

Thereupon, because an untwisting phenomenon occurs in the middle 
portion 60a of the clutch spring 60, as the clutch spring 60 starts to rotate around 
the boss part 52 in the clockwise direction, the clutch spring 60 pushes the 
rotation preventing part 83 of the gear member 80 for the rotation shaft 40, 
whereby the gear member 80 for the rotation shaft 40 is rotated. 

As the gear member 80 for the rotation shaft 40 is rotated, the rotation 
shaft 40 fitted into the gear member 80 is also rotated. By the rotation of the 
rotation shaft 40, the inside gear 120 which is positioned in each of the ball chain 
boxes 110 provided on the rotation shaft 40 at the regular interval, is rotated 
integrally with the rotation shaft 40. Thereafter, as the driven ball chain 22 
which is meshed with the inside gear 120 is rotated in the clockwise direction, the 
cloth 20 which is connected to the driven ball chain 22 by way of the ring 24 is 
gradually raised. The driven ball chain 22 rotated in the clockwise direction can 
be compiled in the ball chain box 110 while being prevented from being 
entangled with the aid of the first and second release prevention protrusions 140 



On the contrary, as shown in FIG. 7b, if the other portion of the driving 
ball chain 25 is pulled down, the right spring operating part 73 which is formed 
on the rotation gear 70 biases the projecting end 60c of the clutch spring 60 in the 
counterclockwise direction. At this time, of course, since the force is applied to 
the projecting end 60c from the large circumference region L toward the small 
circumference region S of the clutch spring 60, the untwisting phenomenon 
occurs in the middle portion 60a of the clutch spring 60. 

By this fact, as the clutch spring 60 rotates around the boss part 52 in the 
counterclockwise direction, the clutch spring 60 rotates the gear member 80 for 
the rotation shaft 40. Then, the gear member 80 for the rotation shaft 40 rotates 
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the rotation shaft 40 in the counterclockwise direction. By the rotation of the 
rotation shaft 40, the inside gear 120 which is positioned in each of the ball chain 
boxes 110 provided on the rotation shaft 40 at the regular interval, is rotated 
integrally with the rotation shaft 40 in the counterclockwise direction. 
Thereafter, as the driven ball chain 22 which is meshed with the inside gear 120 is 
rotated in the counterclockwise direction, the cloth 20 which is connected to the 
driven ball chain 22 by way of the ring 24 is gradually lowered. 

Here, since the driven ball chain 22 moved downward is prevented from 
being released by the guide groove 1 16, the cloth 20 can be stably maintained in a 
balanced state. When the driven ball chain 22 is rotated in the counterclockwise 
direction, since the end of the driven ball chain 22 is inserted into the ball chain 
insertion groove 132 of the fastening piece 130, the driven ball chain 22 is 
prevented from being further rotated. Therefore, the fastening piece 130 serves 
as a stopper for interrupting the movement of the driven ball chain 22. 

In the meanwhile, when raising and lowering the cloth 20, if the force 
applied to the driving ball chain 25 is removed, the cloth 20 should to reliably 
held in that position. Namely, the cloth 20 must be prevented from sagging 
from its own weight. In this regard, reference will be made to FIGs. 8a and 8b. 

With the cloth 20 raised by the above-described operation, if the force 
applied to the driving ball chain 25 is removed, the rotation shaft 40 starts to 
rotate by the Weight of the cloth 20 in a direction where the cloth 20 is lowered. 

In this connection, if the rotation shaft 40 is rotated, the gear member 80 
coupled to the rotation shaft 40 starts to rotate in one direction, and then, the 
rotation preventing parts 83 which are formed on the gear member 80 for the 
rotation shaft 40 also start to rotate as shown in FIG. 8a. Thereafter, the rotation 
preventing parts 83 start to bias the right projecting end 60c which is formed on 
the clutch spring 60. 

However, if the rotation preventing parts 83 bias the projecting end 60c 
from the small circumference region S toward the large circumference region L, 
the twisting phenomenon occurs in the middle portion 60a of the clutch spring 60 
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to fasten the clutch spring 60 to an outer surface of the boss part 52, whereby the 
clutch spring 60 cannot be rotated around the outer surface of the boss part 52 
Accordingly, the cloth 20 is prevented from sagging from its own weight. This 
applies in the same manner to the case of FIG. 8b irrespective of the force 
apphcation direction, and therefore, detailed description with regard to FIG 8b 
will be omitted herein. 

As described above, according to the present invention, when the cloth 
20 is raised and lowered by pulling down the driving ball chain 25, it is possible 
to prevent the cloth 20 from sagging from its own weight. 

While it was described in the above embodiment that the operation box 
is provided to a right end of the frame, it is to be readily understood that the 
operation box can be provided to a left end of the frame, or a pair of operation 
boxes can be respectively provided to left and right ends of the frame in 
consideration of convenience upon use. 

Although the rotation shaft may be formed to have a sectional shape of a 
rectangular bar, it is preferred that the rotation shaft has a sectional shape of a 
cross in consideration of rigidity. Otherwise, the rotation shaft may have a non- 
circular (such as a star-like) or other polygonal sectional shapes. 

While it was described in the above embodiment that the pair of rotation 
preventing pieces are formed on the gear member for the rotation shaft, it is to be 
readily understood that one or more rotation preventing pieces may be formed on 
the gear member for the rotation shaft. 

In the above embodiment, one or more ball chain boxes may be provided 
to the rotation shaft. 

While the balls constituting the ball chain may be formed of plastic it is 
to be readily understood that the balls may also be made of metallic or non- 
metallic material suitable for threading on a cord. 

While it was described in the above embodiment that the fastening piece 
is secured to the bottom surface of the ball chain box, it is to be readily 
understood that the fastening piece may be secured anywhere inside the ball chain 
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As apparent from the above description, the roman shade according to 
the present invention provides advantages in that a cloth can be maintained in a 
balanced state and a cord is prevented from being entangled. 

Also, the roman shade according to the present invention provides 
advantages in that gears and ball chains are reliably operated. 

Further, the roman shade according to the present invention provides 
advantages in that noise generation is avoided. 

Moreover, the roman shade according to the present invention provides 
advantages in that the cloth is prevented from sagging to be reliably maintained at 
a desired height. 

Furthermore, the roman shade according to the present invention 
provides advantages in that the cloth is allowed to be easily replaced or cleaned. 

Although the preferred embodiments of the present invention have been 
disclosed for illustrative purposes, those skilled in the art will appreciate that 
various modifications, additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the accompanying 
claims. 
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